Staging of disuse atrophy of skeletal muscles on immunofluorescence microscopy.
The Japanese population is rapidly aging, thereby causing excess demand for facilities for elderly invalids. It is imperative that social measures and scientific studies be carried out to enable better care of bedridden elderly people. The purpose of the present study was to review the histological changes that occur in disuse atrophy of skeletal muscles, the primary pathophysiology of bedridden invalids, with the object of developing a staging standard to be used by researchers and clinicians. Rat hindlimb suspension was used as an experimental model. Atrophy of the soleus muscle was evaluated qualitatively and quantitatively on immunofluorescence microscopy. The myofibrils decreased significantly in the first 2-3 weeks of disuse atrophy. The earliest morphological change was fan-shaped multistep forking of sarcomeres, which appeared by the first week. This type of muscular lesion, designated here as 'sarcomeric disarray', was first described in the present study. Central-core lesions appeared mainly in slow muscle fibers by the second week. These lesions disappeared by the fourth or fifth week. Nerves remained intact and no inflammation or regeneration occurred up to the fifth week. Methods and criteria were compiled for staging of disuse atrophy based on the present results and a diagnosis kit designed for studies on disuse atrophy of skeletal muscles.